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Description

Field of the Invention

[0001] The presentinvention relates to a method for the chosen colours to be applied to the user interface, allowing
the automatically colour picking over the required image data considering user’s pleasure, in the devices having graphical
user interface such as cell phones, portable media players, digital cameras, PC'’s, televisions and set-top boxes.

Prior Art

[0002] Graphical user interface (GUI) is a software audit method which uses graphics instead of text command lines,
including screen icons, menus, dialog boxes and objects, which can be carried by a mark-up device generally such as
a mouse, or which can be resized.

[0003] In the known art, there are many methods intended to render the graphical interface of the user. Yet, in the
current methods there are procedures which are to be manually applied by the user in order to perform satisfactory
colour schemes, which are occasionally found complex and confusing. Accordingly, manually applied procedures may
cause loss of time.

[0004] A method used in the known art relates to the picking of the dominant colours over the image data. In the said
method, there is a dialogue box where the image data is loaded, and the dominant colours are shown on the box. The
user is supposed to pick the colour desired to use in the GUI from the list himself where the dominant colours are shown.
However, in the circumstance that the dominant colours are quite similar; the colours may not be differentiated from
each other and become illegible as the colours of the image occurred in the user interface are also similar.

[0005] Image data used in another method in the art is divided into segments. The dominant colours are shown zone-
by-zone over the image data. The requirement of manual process and complexity of processing on the image data where
the similar colours prevail are among the drawbacks of the known art.

[0006] In another method, the colour scheme is formed by using a specific algorithm by a single colour. The colour
scheme formed is based on a single colour; thus it does not comply with the image data as required. Furthermore, in
this method it is also needed to conduct the process manually as in the others.

[0007] Additionally, there are various options offered intended to change the user interface manually in the dialog
boxes of the computer systems.

[0008] The art disclosed in patent document no. US 6,888,648 B2 includes the steps of decision of the zone where
the colour signal value is chosen, picking of the sample colour signal, calculation of the relevant colour signal value of
the mentioned colour zone, showing of the zone where the colour signal value is chosen on a image data together with
a coloured graphic picture on an image data; and determining of the relevant colour signal value and compatibility of
the coloured graphical picture of the mentioned colour zone, based on the colour signal values on the zone where the
colour signal value is chosen.

[0009] The document "Anonymous "Generating a Website Color Scheme from an Image" 17 September 2008
(2008-09-17) pages 1-6, XP002604930 Retrieved from the Internet: URL: hftp://www.atalasoft.com/products/dotimage/
white-papers/generafing-a-website-color-scheme-from-an-image". This document discloses a generating a colour
scheme for a website using the colours of an image. In this document, first colours of the image are converted to 8 bit
colours. Then, it is counted how many pixels are included for each colour. A colour histogram is created by the colours
of the pixels. In the histogram, colours are sorted by their frequency. According to a distance function, all the colours
that satisfies tolerance requirement are sorted. Finally, user gets the desired number of colours from the sorted colours.
[0010] Patent document with number CA 2594133 A1 discloses an algorithm for generating scrapbook layout colour
scheme. In order to generate said colour scheme, dominant colours of at least one image are used. According to this
document, firstly a colour histogram of an image is generated according to hue values of the image pixels. Then, most
frequent colour is determined from histogram. Additional colours may be acquired from said histogram.

[0011] Another document related to present invention C. Ridpath at al.: "Techniques for Accessibility Evaluation And
Repair Tools" 26 April 2000 (2000-04-26), pages 1-63, XP002604931 Retrieved from the Internet: URL: http:
/lwww.w3.0rg/TR/AERT. In the related part of this document, brightness differences and colour of two colours are
disclosed. By using brightness and colour difference of two colours, visibility is improved.

Brief Description of the Invention

[0012] There are usage difficulties of the manual systems which are used in the customization of the graphical user
interface, which causes loss of time. In the present invention, a method has been developed to form a colour scheme,
picking dominant colours automatically over the desired image data, and rendering an interface utilizing the colour data
over this scheme, without the need for manual procedures in the known art.
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[0013] In the method developed by the present invention, the image data is loaded from any source including the
external storage device and video images. After image data is loaded, the algorithm concerning the colour picking is
processed. In the circumstance that the image data is an image flow such as the video, the algorithm is continuously
processed on the image frame accordingly. After choosing the base colour, other appropriate colours are also formed.
Following the completion of the colour scheme, it is processed on the graphical user interface.

Objective of the Invention

[0014] The object of the presentinvention is to develop a method which provides automatically performing of the colour
scheme complying with the image data over the desired one.

[0015] Another object of the invention is to develop a method which provides the graphical interface to be arranged
with the automatically picked colours over the required image data by providing ease of use and eliminating loss of time.

Brief Description of the Figures

Figure1. A chart flow according to the invention

Detailed Description of the Invention

[0016] The invention in the hereby method provides the graphical user interface to be arranged with the automatically
picked colours over a chosen data image considering user’s pleasure, in the devices having graphical user interface
such as cell phones, portable media players, digital cameras, PC'’s, televisions and set-top boxes.

[0017] As shown in the chart flow in Figure 1 according to present invention, firstly, the image data preferred to be
used from any source is loaded including the external storage devices and video images. The picked image data is,
later, converted to the RGB (red, green, blue) format. Each pixel value is quantized by rounding them to 32 and folds
thereof. For example, RGB (21, 59,131) is rounded and become RGB (32, 64,128). Thereby, the frequencies of the
RGB sets are calculated and a colour frequency list, which is ranged from the highest to the lowest frequency, is obtained.
The white, RGB (255, 255, 255), and the black, RGB (0, 0, 0), are extracted from the list. The most frequently occurring
colour, which means the dominant one, is picked as the base colour from the remaining list.

[0018] In the list, which is ranged from the highest to the lowest frequency, the proper contrast found behind the base
colour is chosen for the second colour to be used. This colour can be used as the second colour in the interface. However,
the compliance of the second colour shall be checked by performing the contrast test.

[0019] For detection of the contrast properness of the second colour, the degree of tone and brightness difference
among the colours shall be determined. W3C colour contrast test is performed for detection of difference. Thus, whereas
the first colour is (R1, G1, B1) and the second colour is (R2, G2, B2);

[0020] The brightness difference of the two colours is equal to the maximum values of the brightness difference of the
first colour from the second colour, and the brightness difference of the second colour from the first colour.

Brightness of the first colour;

[0021]

Brightness 1= ((R1 x 299) + (G1 x 587) + (B1 x 114)) / 1000

Brightness of the second colour;

[0022]

Brightness 2 = ((R2 x 299) + (G2 x 587) + (B2 x 114)) / 1000

Brightness difference = max (Brightness1 - Brightness2, Brightness2 - Brightness1)
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[0023] The difference between the two colours, on the other hand, equals to the sum of the difference between the
maximum and the minimum values of the colours red, green and blue.

Colour difference: (max (R1, R2)-min (R1, R2)) + (max (G1, G2)-min (G1, G2)) + (max
(B1, B2)-min (B1, B2))

[0024] If brightness difference is bigger than 125, or colour difference is bigger than 500 according to the results of
the abovementioned W3C test; then the colour is properly contrasted. When the colour is appropriate according to test
results, it is added to the list of chosen colours to be used as an interface colour.

[0025] In the circumstance that the user requires to use more colours; the colour which has the highest frequency
coming after the other two colours is chosen, if there is a remaining one.

[0026] If the colour chosen is unlike the interface colours which are previously listed, then it is added to the list of
chosen to be used as an interface colour. This process can be reiterated depending on how many colours the user
requires, or until the colour chosen appears same with the interface colour. Thereby, all the colours chosen are added
to the interface colour list.

[0027] When user does not intent to use more colours, or when the colours run out; the colours chosen are processed
on the interface. The process is over when the scheme used in the interface is approved and accepted by the user. If
the user requires changing the user interface, the process is completed by reverting to the previous colour scheme.

Claims

1. A colour picking method for rendering a graphical user interface to be arranged with colours that are automatically
picked from a chosen image data considering user’s desires, comprising the following steps;

» Converting the image data from a native format to a red, green, blue format, and each pixel value of the
converted image datais quantized by rounding to 32 and multiples thereof, Calculating the ocurrence frequencies
of the quantized red, green, blue sets and obtaining a colour frequency list ordered from the highest to the
lowest occurrence frequency,

» Removing the white colour, which has a red, green, blue value of 255, 255, 255 , and the black colour, which
has ared, green, blue value of 0, 0, 0 from the list obtained, and picking the most frequently occuring colour in
the remaining list as a base colour,

+ Selecting a second colour, which has highest occurrence frequency coming after the base colour in the
remaining list.

« Calculating a tone and brightness difference of the base colour and the second colour to detect the contrast
properness of the second colour by performing a W3C colour contrast test; wherein a brightness difference and
a colour difference are calculated as:

- Brightness difference = max(Brightness1 - Brightness2, Brightness2 - Brightness1),

- Colour difference = (max(R1, R2) - min((R1, R2) + (max(G1, G2) - min((G1, G2) + (max(B1, B2) - min((B1,
B2);

wherein R1, G1, B1 refers to the base colour,

R2, G2, B2 to the second colour, and Brightness1 and Brightness2 are the brightness of the base colour
and second colour respectively,

* Repeating the selecting and calculating step until the proper contrast is provided for the second colour to be
used,

+ Adding the colour, which has proper contrast according to the tone and brightness difference with the base
colour, to a list of chosen colours to be used as an interface colour,

» The colours chosen are processed for rendering the interface when the user does not require using more
colours, or when there is no more available colour.

2. A colour picking method according to Claim 1, wherein in the circumstance that the user requires more colours; a
colour, which has the highest occurence frequency coming after the last tried colour in the colour frequency list, is
chosen if there is a remaining one.
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Patentanspriiche

1.

Verfahren zur Farbauswahl zum Schaffen einer graphischen Benutzeroberflache, die mit Farben auszustatten ist,
die automatisch aus ausgewahlten Bilddaten unter Beachtung von Wiinschen eines Nutzers ausgewahlt werden,
umfassend die folgenden Schritte:

- Umwandeln der Bilddaten aus einem Ursprungsformat in ein Rot-Griin-Blau-Format, wobei jeder Pixelwert
der umgewandelten Bilddaten durch Runden auf 32 oder Vielfache davon quantifiziert wird,

- Berechnen der Haufigkeitsfrequenzen der quantifizierten Rot-Griin-Blau-Satze und Erhalten einer Farbfre-
quenzliste geordnet von der héchsten zur niedrigsten Haufigkeitsfrequenz,

- Entfernen der wei3en Farbe, die einen Rot-Griin-Blau-Wert von 255, 255, 255 besitzt, und der schwarzen
Farbe, die einen Rot-Griin-Blau-Wert von 0, 0, O besitzt, aus der erhaltenen Liste und Auswahlen der am
haufigsten auftretenden Farbe in der verbleibenden Liste als Basisfarbe,

- Auswahlen einer zweiten Farbe, die die héchste Haufigkeitsfrequenz nach der Basisfarbe in der Liste besitzt,
- Berechnen eines Farbton- und Helligkeitsunterschieds der Basisfarbe und der zweiten Farbe, um die Kon-
trastkorrektheit der zweiten Farbe durch Durchfiihren eines W3C Farbkontrasttestes zu bestimmen, wobei ein
Hellikeitsunterschied und ein Farbunterschied wie folgt berechnet werden:

- Helligkeitsunterschied = max(Helligkeit1 - Helligkeit2, Helligkeit2 - Helligkeit1),
-Farbunterschied = (max(R1, R2)-min((R1, R2) + (max(G1, G2) - min((G1, G2)+(max(B1, B2)-min((B1, B2);

wobei R1, G1, B1 sich auf die Basisfarbe und

R2, G2, B2 sich auf die zweite Farbe beziehen und die Helligkeit1 und Helligkeit2 die Helligkeiten der Basisfarbe
bzw. der zweiten Farbe sind,

- Wiederholen des Auswahl- und Berechnungsschrittes, bis fir die zweite zu verwendende Farbe ein sauberer
Kontrast geschaffen ist,

- Zufuigen der Farbe, die zur Basisfarbe gemaf des Farbton- und Helligkeitsunterschieds einen sauberen Kon-
trast besitzt, zu einer Liste ausgewahlter Farben, die als Oberflachenfarben zu verwenden sind,

- Verarbeiten der ausgewahlten Farben zum Schaffen der Oberflache, wenn der Nutzer nicht die Verwendung
von weiteren Farben anfordert oder wenn keine weitere Farbe verwendbar ist.

2. Farbauswahlverfahren nach Anspruch 1, wobei in dem Umstand, dass der Nutzer weitere Farben anfordert, eine

Farbe, die nach der zuletzt getesteten Farbe in der Farbfrequenzliste die hochste Haufigkeitsfrequenz besitzt,
ausgewahlt wird, falls es eine Verbleibende gibt.

Revendications

1.

Procédé de capture de couleur pour le rendu d’'une interface utilisateur graphique devant étre agencée avec des
couleurs qui sont capturées automatiquement a partir de données d’image choisies en fonction des souhaits de
I'utilisateur, comprenant les étapes suivantes :

- la conversion des données d’image d’un format natif en un format rouge, vert, bleu, et la conversion de chaque
valeur de pixel des données d’'image converties en arrondissant a 32 et a ses multiples,

- le calcul des fréquences d’apparition des ensembles rouge, vert, bleu quantifiés, et 'obtention d’une liste de
fréquence de couleur ordonnée de la fréquence d’apparition la plus élevée a la plus faible,

- la suppression de la couleur blanche, qui a une valeur rouge, vert, bleu de 255, 255, 255, et de la couleur
noire, qui a une valeur rouge, vert, bleu de 0, 0, 0 de la liste obtenue, et la capture de la couleur apparaissant
le plus fréquemment dans la liste restante comme une couleur de base,

- la sélection d’'une deuxieéme couleur, qui a la fréquence d’apparition la plus élevée venant apres la couleur de
base dans la liste restante,

- le calcul d’une différence de ton et de luminosité de la couleur de base et de la deuxieme couleur afin de
détecter 'adéquation de contraste de la deuxiéme couleur en effectuant un test de contraste de couleur W3C ;
ou une différence de luminosité et une différence de couleur sont calculées comme :

- différence de luminosité = max(Luminosité1 - Luminosité2, Luminosité2 - Luminosité1),

- différence de couleur = (max(R1, R2) - min((R1, R2) + (max(G1, G2) - min((G1, G2) + (max(B1, B2)- min((B1,
B2);

ou R1, G1, B1 fait référence a la couleur de base,
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R2, G2, B2 fait référence a la deuxiéme couleur, et Luminosité1 et Luminosité2 sont la luminosité de la couleur
de base et de la deuxiéme couleur respectivement,

-larépétition de I'étape de sélection etde calcul jusqu’a ce que le contraste adéquat soit pourvu pour la deuxiéme
couleur a utiliser,

- I'ajout de la couleur, qui a le contraste adéquat selon la différence de ton et de luminosité avec la couleur de
base, a une liste de couleurs choisies pour étre utilisées comme une couleur d’interface,

- les couleurs choisies sont traitées pour le rendu de l'interface lorsque l'utilisateur n’a pas besoin d'utiliser plus
de couleurs, ou lorsqu’il n’y a pas d’autre couleur disponible.

2. Procédé de capture de couleur selon la revendication 1, dans lequel, dans le cas ou l'utilisateur a besoin de plus
de couleurs ; une couleur, qui a la fréquence d’apparition la plus élevée venant aprés la derniére couleur essayée
dans la liste de fréquence de couleur, est choisie s’il en reste une.
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